was anesthetized and perfused through the heart with Karnovsky's fixative. Microscopic examination of resin-embedded 1-µm sections of the brain revealed moderate hypertrophy of the endothelial cells lining small blood vessels and 2 large vacuoles, approximately 30-35 µm in diameter, in the cortical gray matter of the temporal lobe. These vacuoles contained numerous plump, oval to rod-shaped organisms about 1.0 µm in width and 1.5-2.5 µm in length. The organisms appeared dark blue with the routine toluidine blue stain. No inflammatory response was detected in the adjacent neuropil ( Fig. 1) .
Ultrastructural examination of the vacuoles (interpreted as parasitophorous vacuoles) by transmission electron microscopy revealed different stages of a protozoal parasite with morphological characteristics compatible with those described for Encephalitozoon cuniculi. 1, 11, 14, 17 Proliferative forms (sporonts), sporoblasts, and immature and mature spores were identified within the parasitophorous vacuoles. Mature spores were more numerous and more electron dense than other developmental stages and were characterized by an undulated trilaminar wall and an occasionally distinguishable coiled polar filament characteristic of the order Microspoidia ( Fig. 2) .
Subsequent random serologic testing of the experimental animals using dot enzyme-linked immunosorbent assay 2 for the detection of antibodies to Encephalitozoon cuniculi in Transmission electronmicrograph of a mature spore of Encephalitozoon cuniculi from the brain of a guinea pig. The polar filament is coiled within the spore (arrow). Bar = 0.5 µm. frozen blood taken at the time of euthanasia (36 days of age) revealed seropositivity in 50% of the animals tested (8 guinea pigs were sampled). None of the serologically positive animals exhibited protozoal organisms in the brain sections examined. Similar discrepancies between results of serologic and histologic examination of naturally infected animals have been interpreted as the result of the relative insensitivity of the histologic technique rather than any inherent deficiency in the serologic tests. 12 The random and usually widely scattered distribution of the parasites in the brain of affected animals seems to account for the relative insensitivity of routine histologic examination in the detection of spontaneous encephalitozoonosis. In the present case, however, colostral antibodies and not infection may have been responsible for the seropositivity of these young animals. Colostral antibodies to E. cuniculi have been detected in mice during The importance of considering E. cuniculi infection in the interpretation of experimental data involving the central nervous system of rabbits and laboratory rodents has been recognized for many years. 3, 9 Failure to adequately recognize the disease has been blamed on the lack of reliable diagnostic tests applicable to the living animal and the usual absence of detectable clinical signs. Fortunately, successful in vitro techniques for culturing large numbers of E. cunicdi organisms 15 have led to the development of several diagnostic tests that allow the diagnosis of encephalitozoonosis in the live animal. 4, 13, [18] [19] [20] Of these, serologic tests are advantageous because they can be performed rapidly and inexpensively. In adults, seropositive results are associated with an active infecfion. 12 However, researchers should be aware that serologic testing for endemic encephalitozoonosis is not done on a routine basis by most animal suppliers. Serologic testing by the vendor should be requested in those cases in which functional and morphological assessment of the central nervous system of susceptible laboratory animals are to be performed. 
Toxicosis due to microcystin hepatotoxins in three Holstein heifers
Scott D. Fitzgerald, Robert H. Poppenga Toxicosis due to blue-green algae (cyanobacteria) species affects a wide variety of animals, including cattle, horses, sheep, pigs, birds (domestic and wild), dogs, and fish. 3,4,10 A toxic bloom usually occurs during periods of warm sunny weather, which is conducive to the rapid growth of algae (referred to as a waterbloom). The hazard of poisoning becomes greatest when a steady wind concentrates the waterbloom near a shore to which animals have ready access.' In this report, the first documented case of algal toxicosis occurring in the state of Michigan is described, and a standard diagnostic protocol is outlined. The case reported was unusual because the weather conditions were not typical for the occurrence of a toxic algal bloom. not possible, to move the fence back from the edge of the pond. Brains from the first 2 dead animals and whole blood from the third heifer were analyzed for cholinesterase activity, using a modification of the Ellman calorimetric assay. Cholinesterase activities were within normal ranges for all 3 animals. No potentially toxic plants, seeds, or pieces of metal were found when rumen contents from the 2 dead animals were washed through a series of sieves. Commonly assayed minerals were within normal ranges for cattle in kidneys when analyzed by inductively coupled argon plasma emission spectroscopy a (ICP). 6
Three of a group of 30 yearling Holstein replacement heifers died suddenly over a 24-hour period in mid-October in central Michigan. Two animals were found dead, and the third animal was weak, recumbent, and anorectic. The 2 dead animals were necropsied by the referring veterinarian. Gross lesions were limited to scattered epicardial and endocardial hemorrhages. The third animal was examined at that time. Blood samples were obtained, and supportive therapy was initiated following examination. That third animal died early the next day. A fourth heifer was found clinically ill on that same day. A heavy algal bloom was present in a pond adjacent to the pasture that contained the heifers, and several heifers had algal staining on their muzzles. Ambient temperatures during the die-off ranged from highs in the mid-50s F (-37 C) to lows in the low 30s F (-0 C), with partly to mostly cloudy skies and scattered showers and snow flurries.
Samples of liver, kidney, and heart from each of the animals were fixed in formalin. The livers of both animals had diffuse centrilobular to submassive hepatocellular degeneration and necrosis, with marked centrilobular sinusoidal congestion and dilatation. These lesions were consistent with previous reports for naturally occurring blue-green algae hepatotoxicoses. 1,2 A water sample from the farm pond adjacent to the heifers' pasture was examined. The water contained large numbers of nonfilamentous, granular clumps of algae. These organisms were positively identified as 95% Microcystis aeruginosa, with low numbers of Scenedesmus, Chlamydomonas, and Phacus spp.
Samples from the 2 dead heifers were submitted to the Animal Health Diagnostic Laboratory, Michigan State University. The history of exposure to algae, sudden deaths, and lack of gross lesions were suggestive of an algal toxicosis. Based on the presumptive diagnosis, a recommendation was made to move the animals to another pasture or, if that was To rapidly confirm suspicions of blue-green algal hepatotoxins, a bioassay using 12-week-old male BALB/c mice was performed. 1, 2, 8 Water samples were frozen and thawed to rupture algae and then centrifuged at 9,500 x g for 10 minutes. The supernatant was harvested, and 1.0 ml was injected intraperitoneally (ip) into 5 mice. Two mice received 1.0 ml saline ip to serve as controls. Within 50 minutes, all 5 test mice were dead, whereas the 2 control mice appeared normal. Grossly, test mice had diffusely swollen and congested livers, which weighed an average of 2.5 g. The control mice livers were grossly normal in size and color, and the average weight was 1.65 g. The average liver weights of the test mice were 51% larger than those of the controls. Microscopically, the test mice livers had submassive hepatocellular necrosis, with individualization of hepatocytes and marked centrilobular congestion (Fig. 1B) . The lesions were similar to those previously described in mice parenterally dosed with microcystin-LR. 8 The livers from the control mice were morphologically normal (Fig. 1A) .
